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ABSTRACT

The Effect of Federal Reserve Interest Rates to
Real-Estate Volume and Prices
Dennis K. Allen, B.A.
The University of North Dakota Graduate Center, 1983
Faculty Advisor:

Doctor Paul J. Nowak

This paper concerns two premises:

One, that higher interest rates

cause lower home sales and selling prices, and two, that Minot is typical
of the national pattern and is as responsive to interest rate changes.
The task to prove the premises was three-fold:

First, the literature

was accessed to determine the strength of the opinions of the first premise.

Second, statistics were gathered from national and local sources

and adjusted for conformity and economic reality.

Third, the statistics

were compared, local to national, both visually and mathematically to
determine the alignment of the two statistical sets.
There was overwhelming literary support to the premise that high
interest rates suppress housing purchase activity.
trary articles to that particular point.

There were no con-

The literary was not as sup-

porting to the premise of the inverse causal relationship of interest
rates and housing prices.

Most of those few authors on the subject were

agreed, however cautious, but there were some dissenting opinions.

-vi-

After adjustment for seasonal fluctuation and inflation, the statistics were compared through the use of scatter diagrams and linear regression formulae.

There was an exceptionally close relationship be-

tween interest rates and total number of existing homes sold as noted by
the small standard deviation and large (.90) coefficient of determination.
The interest rate correlation to adjusted average price of existing homes
sold nationally was weaker.

The standard deviation was greater and the

coefficient of determination only .52.
On the local level, the statistics were not nearly as strong as
those nationally.
in Minot.

This may be because of the small sampling available

Much larger comparative standard deviations and smaller de-

termination coefficients (.55 and .00006 local verses .90 and .52 national
respectively) depict local housing as being less responsive to interest
rate changes as the national aggregate.
There is a strong, causal, inverse relationship between interest
rates and housing activity nation wide.

There is some effect of interest

rates on national adjusted average home prices, but other determinants
combined have about as much influence.

The local housing market is not

typical of the national housing industry.

-vii-

CHAPTER I

INTRODUCTION

Introduction to Each Chapter

Chapter I contains an overview of the proposal, summations of
all chapters, justification of the study, parameters of the investigation, limitations, and methodology employed.

It is designed to

present and organize the material researched and determine those facets
requiring further investigation~
Materials researched from the current literature are presented
in Chapter II.

The references are taken mainly from the four years

1979 through 1982 and, while concentrating on how interest rates affect the housing industry, scan many variables influencing the housing
climate.

Statistics for the four years in question are explained and

introduced.

Also presented are analyses and commentary from leading

business publications linking mortgage interest rates to housing
statistics.

Included too are local figures on the volume of houses

sold and the dollar value thereof.
is aired.

An opinion poll of Minot realtors

It extracts views on such subjects as declining birth rate

and future housing sales; changes from single owner dwellings to multiple owner dwellings; use of natural or synthetic materials in new
homes; effects of federal regulations, material costs, and energy
costs on home purchases; and other subjects dealing with real-estate.

-1-
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Chapter III begins with an adjustment of some of the previously

introduced statistics and then continues with a visual correlation in
the form of scatter diagrams comparing interest rates with the number
of existing homes sold and their average prices, both nationally and
locally.

The data is then treated with statistical formulae to deter-

mine the appropriate regression lines, standard deviations, coefficients
of correlation and determinationo

Findings are then detailed and ex-

planations of the differences in economic climate of local and national
are provided as the analysis unfolds~

Chapter IV concludes and summarizes the research and findings presented in previous chapters.

It also details subjects for further study

and research~

Statement of the Problem

The past four years have seen mortgage interest rates climb to

record high levels as well as a lowering of the inflation rate.

This

combination saw a reduction in the number of homes sold and, according to some experts, a reduction in the value of housing.

A literary

review of the subject along with some statistical analysis to compare
the local housing market with that of the nation and the opinions of

recognized economists is in order.

The premises of this paper are that

interest rates have a strong inverse relation to the number of homes
sold and the sale price, and that the local housing market is responsive in that same manner as the national aggregate.

In other words,

as mortgage interest rates climb, the number of homes sold and.the
value thereof decline.
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This undertaking covers a four-year period from January 1979
through December 1982.

It contains opinions of leading economists

extracted from periodicals over this time frame concerning the effects of interest rates on housing.

It is not designed to explore

other peripheral factors which may have limited effect on housing,
such as energy costs, demographics, ect., but has as its basis the
premise that interest rates have a much greater influence.

It is

not important to this project to see how each of the Federal Reserve
Board's monetary instruments are used to increase or decrease the interest rates as they control the money supply.

The statistics used

were narrowed to those concerning existing housing only.

The local

material available needed for national-to-local comparison of new
homes sold is difficult to obtain and, since new residential buildings
are sometimes subsidized by federal and state funds, they would not
give a true picture of correlation.

Included in the literature sur-

vey is a discussion of the inflation and taxation combined effect on
housing.

Articles found on that particular subject help explain why,

in times of high mortgage interest rates, homes are still being purchased, although not at the same rate as when interest rates were low.
The report includes an opinion poll of local realtors which probes
their feelings on factors influencing home purchases.

While giving

an insight into some of their views, it is not designed to generalize
or conclude.

It is presented as an adjunct to the study and opens

additional areas which may merit research.

-4-

Limitations of the Study

The first and most obvious limitation is the constrictiveness
of the reporte

There are a myriad of factors which affect the prices

and volume of houses solde

Several of these factors are treated in

the study and others are only casually mentioned.

It is, however,

the assumption that interest rates have far more effect on home purchasing as a holistic approach than do these additional factorse
Other limitations concern the statistical data obtained from
local sources.

The numerics are not large and sometimes fall below

that of a valid sample size_

The number of existing homes sold fre-

quently is less than twenty-five, and the average price per month of
homes sold vary radically, principally because of the small volume.
The validity of the information obtained from local sources cannot
be verified with data from other agencies.
The poll taken of local realtors has several weaknesses and is
not treated as a sample survey because of them.

Over sixty copies

were placed in eight of the eighteen different real-estate firms who
were in business in Minot during 1979.

Even after personally going

to each real-estate office to place and retrieve the survey, only
twenty were returned.

The poll is further weakened by the pressure

required to reextract the opinions and to the fact that the poll is
restricted to real-estate agents.

Some of those who did return the

questionaire did not follow the admittedly complicated instructions
and filled out portions incorrectly,

In addition, the sample of

twenty is small and may not be representative of the population.

-5-

Finally, although effort goes into explaining the differences

in economic climates of Minot and the United States aggregate, there
may be hidden determinants not explored.

The search and find research

method always has the chance of overlooking important information

Methodology

Secondary research was conducted through the use of business
periodical and Wall Street Journal indexes under the topic of hou-

sing, with cross-references to other related subjects.

Not all_ref-

erence material cited therein was locally available at the three
principal libraries in the Minot area: University of North Dakota
library at Minot Air Force Base, Minot State College library, and
Minot City library.

Enough material was available, however, to apply

substantial literary support to the premises of this study.

Stati-

stics for the visual and mathematical correlation portions were obtained from national and local sources and the statistical treatment
was outlined under principles of linear regression.

Both the secon-

dary and statistical research were conducted covering the period con-

fined by the study, the four years 1979, 1980, 1981, and 1982, in
order not to take statements out of time context.

An opinion survey,

conducted at the beginning of 1979, preceded most of the primary and
secondary research.

The poll was taken by a very few local real-estate

agents and is presented as an adjunct to the statistical and literary
data.

More concerning the methodology of this project is exposed in

Chapter III, Methodology and Analysis.

-6-

Swnmary of Chapter I

An introduction to the subject under study and an explanation
of the problem has been the focus of this chapter.

The parameters

have been established to confine the treatment and place limitations
on the assumptions.

The methods employed have been partially exposed,

and a synopsis of the content of each chapter provided.

It is now

important to review the opinions of economic writers on the subject
and to gather statistics which support or deny those assertions.

This

is accomplished in the next chapter on literature and statistical review~

1,i'

,,I

CHAPTER II

LITERATURE AND STATISTICAL SURVEY

Higher Interest Rates Curtail Home Buying
And Lower Home Prices A Review of the
Literature

In a concerted effort to reduce the rate of inflation despite
an ever-increasing government deficit, the Federal Reserve Board
(the FED) adopted a policy of tight money control.
interest rates

11

The resultant high

began to dampen two key areas of the economy -- those

of new homes and auto sales. 1
11

"The American lifestyle is built on

independence and mobility ..

A separate housing unit and a car are two

major enabling factors .. 112

The demand for autos and homes is inherent

in the American economy and these two main credit purchases were affected by constricting monetary influences .
. . Tightening conditions in financial markets also have
had a constraining effect, although housing markets have been
less responsive to general monetary restraint than in the past.
1 Peter S .. Nagan and Kenneth Aa Kaufman, 11 New Administration plus
determined FED don't equal a miracle," ABA Banking Journal 63 (January

1981): 6-8
2Peter Treadway, "Outlook for housing and mortgages: They' 11
come back," ABA Banking Journal 64 (May 1982): 104

-7-
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During previous periods with similar increases in market interest
rates, residential mortgage lending contrasted markedly and housing activity was sharply curtailed. While the mortgage and housing markets are still likely to be more responsive to general
credit conditions than are other major sectors of the economy,
the effect now appears to be more to the interest rate sensitivity
of borrowers and less to shifts in the availability of funds at
depository institutionse 1
The reason housing markets have lately not been as responsive
to general monetary restraint as in the previous seven business downturns since World War II is because of the removal of Regulation Q
interest rate ceilings.2

This eliminated housing as a crunching brake

to the whole economy since a weakness in housing would eventually affect sales in other areas.3
Both prices and seasonally adjusted sales of existing
houses began falling as interest rates climbed .
. When rates
dropped back.
, prices and sales volume recovered. Then, as
rates moved up again.
, sales declined, prices softened, and
sellers became more creative about financing.4

Money Supply Control in an Inflationary Environment
Causes Interest Rates to Climb

Since announcing the FED's commitment to fighting inflation,
chairman Paul Volcker has been adamant about leaning hard against

loavid F. Seiders, 11 Recent Developments in Mortgage and Housing
Markets," Federal Reserve Bulletin 65 (March 1979): 173
2 Regulation Q was a federal directive which placed an upper
limit on mortgage interest rates financial institutions could charge
home buyers.
3Richard S. Stinson, "The Great Housing Bubble," F.inancial World
148 (March 1, 1979): 40
4 A. F. Ehrbar,
p 40

11

It May Be Time to Rent," Fortune, _August 24, 1981,

-9-

excessive monetary growth and letting interest rates fall where they
may, rather than adopting a policy of targetting interest rates.l
This commitment has brought the eventual slow-down of the inflation
rate but has also brought a slow-down to the economy.

The two hardest

hit areas of the nation's economic slow-down have been auto sales and
home purchases.

"The sharp rise in home interest rates in the first

part of 1980 was due in part to tight-money policies of the Federal
Reserve Board . .

n2

The National Association of Home Builders con-

demned the constrictive monetary policy, linking it directly to unemployment within their industry as the results of high mortgage interest rates took their toll on housing sales.3

High Interest Rates Curtail
Home Purchases

A comparison of home mortgage rates with home sales reveals a
close inverse relationship.

This relationship is found by many writers

and economists as causal, and is consistently referred to as stemming
from two points:

First is the limitation on mortgage debt imposed by

credit institutions to both builders and buyers; second is the significant real costs of the mortgage in the early years of an inflationary

lNagan and Kaufman, "New Administration plus FED,

11

6

2Frank Parente, The Fading Dream of Home Ownership," AFL-CIO
American Federationist (November 1980): 18-23
11

3 Michael Sumichrast, "What the FED's latest move will do to
housing. Special Report to the Members of NAHB, 11 Builder 1 (November 3,
1978): 2-4
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period.l

The second of these phenomena is addressed in a following

section of this chapter in conjunction with the inflation factor.
High mortgage rates deter the home builder from investing in

new homes because of a two-edged sword~

One edge increases the risks

of contractors selling the homes once built because of the loss of
potential buyers.

"Because the monthly amount for principal and in-

terest is usually the biggest element of housing expense, a change in
the interest rate is often enough to dictate whether a family can af-

ford to buy a home or not. 112

The other edge is the shortened length

of time home builders have to sell the homes before they begin losing
money on their

11

up-front loans."

And the economic prospect is downright depressing for builders
and architects, lenders and suppliers.
Those who survive today 1 s
economic trough will surface to a "housing industry that is going
to look a lot different than it did several years ago," says George
Sternlieb, director of the Center for Urban Policy Research at
Rutgers University.
An endangered species will be the small builder. Many are already extinct, killed off by high interest rates and swollen land
prices, rising unemployment and shrinking consumer buying power.
The single-family, detached houses goes tongue-and-groove with
the small builder, so experts see one vanishing with the other.
11
In a period of difficult money, only the company with extensive
capital can withstand the vagaries of the economy," explains Robert
Strudler, senior vice president at U.S. Home corporation, the nation's
largest home builder.
And only such a company can afford to develop land for housing
on a scale to make it profitable.
Strudler talks about two to three
years' lead time to develop a community and, some $6 million to $10
million to level the terrain, lay pipes and otherwise prepare the
ground.

1 scott E. Hein and James c. Lamb Jr, "Why the Medium-Priced Home
Costs So Much, "Federal Reserve Board of St Louis 63 (June/July 1981):
11-19
2Frank Parente, "Fading Dream

11

19
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Sternlieb agrees: "Between the cost of infrastructure and the
front-end costs that communities are asking before you can build
anything - well, this has become a very different business~ l
11

Low house production is a direct result of high interest rates
and "up front 11 money required before building can begin.

There is also

the threat of a scarcity of buyers which discourages home building.
11

The high cost of mortgage money is the principal culprit in the cur-

rent housing sales slump.
from qualifying for loans.

It prevents first-time buyers, especially,
.. 2

First-time buyers are shutout by both the early high monthly expense, caused by the high interest rate, and an increased down-payment,
caused by both high interest rates and inflation.3

Shutting out first-

time buyers also produces a chain-reaction to current home owners, discouraging them from trading up.4
Just as high interest rates suppress home sales, the converse is
true.

If the inflation factor remains constant, stronger sales are ex-

pected as interest rates decrease.

"Decreasing interest rates are the

clear reason for stronger traffic, and builders believe lower interest
rates will also help sales before long. n 5
1 James P .. Meagher, "House Auctions
Barrons 61 (November 23, 1981): 12
211

. Foreigners Buy Land"

Housing 1 s Storm," Business Week, September 7, 1981, pp 60-64

3 Lawrence Rout, "For the First-time Home Buyer: Despair, Sacrifice,
Compromises," Wall Street Journal (October 29, 1980): 29
4 Paul A. Gigot, 11 Some Experts Foresee a Collapse in Prices for
Homes and Offices," Wall Street Journal (January 28, 1981): 25
511 Building a Foundation for a Housing Recovery,
November 1, 1982, pp 27-28

11

Business Week,
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High Interest Rates Reduce
The Value of Homes

It is relatively easy to see how high mortgage rates reduce the
number of homes purchased.

It is another matter to see if the high

rates have an effect on the value of home, especially in an inflationary environment.
lows:

The several reasons for this difficulty are as fol-

First, in an inflationary period, the price of homes may still

increase nominally although not as substantially as other goods and
services and thereby sustain a relative real value drop;l second, a
listed sale price of a home may not reflect financial concessions by
builders and home owners such as buy-downs of home loans or purchasemoney second mortgages which are in reality price cuts in disguise;2
third, expectations are lowered in terms of quality, type and quantity
of housing that a family accepts in deciding to purchase or rent;3
fourth, demographic considerations such as population growth and profile,4 female participation in the work force,5 migration and regional

1 Gene Koretz, ed. "Economic diary/Signs of flagging faith in
homeowners' equity, 11 Business Week, _June 8, 1981, ·p 12
2 James P. Meagher, "House Auctions" 12
3 Marilyn Wilson, 11 Housing: A Boom That May Never Come," Dunn's
Business Month (December 1981): 80-84
4 Lynn E. Browne, 11 Why the Mini-Skirt Won't Come Back (The Demand
for Housing) , " New England Economic Review (November/December 1981) : 24
5 Peter Treadway,

11

0utlook,

11

104
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differences, 1 and unemployment 2 which have an impact on housing; fifth,
governmental regulatory influences and tax advantages which are large
enticements for home purchasing. 3

Despite all of these additional ef-

fects on the prices of houses sold, there is some evidence that prices
of new and used homes do decline in a period of high mortgage rates
Average sale price fell to $77,100 for new homes and $66,700
for used homes in January, the Federal Home Loan Bank Board said.
The average for older homes was $1,000 less than a year earlier.
The declines underscore a ·statement made Tuesday by the Fed-

eral National Mortgage Association, which said higher interest
rates are cutting into demand for higher priced homes.4
the National Association of Realtors reports that prices
of existing hom~s have· been more or less flat since last November.

Blaming rising mortgage rates and declining credit availability
for the change, market specialists William V. Sullivan and Nicholas
Marrone note that consumer confidence with respect to home buying is
being punctured by the perception that mortgage rates are currently
above the inflation rate while housing price-appreciation has been
below it.5
The influence of inflation on the housing market bears further
consideration in this treatise and is discussed in the next section.

In-

cluded also in the discussion are the effects of governmental regulations
with specific emphasis on tax advantages of home ownership.

All other

factors influencing volume and pricing of houses are beyond the scope of
this paper.

lLynn E. Browne,

11

From Boom to Bust in the Housing Market, 11 New

England Economic Review (May/June 1982): 28-50
211 Housing peaks - the eases off," Business Week, June 1, 1~81, p 28
3David F. Seiders, "Changing Patterns of Housing Finances, 11
Federal Reserve Bulletin 67 (June 1981): 461-472
4 "Home Mortgage Rates Seem to Be Leveling, Bank Board Reports,
Wall Street Journal (February 14, 1980): 3
5

Gene Koretz, "Signs of flagging faith," 12

11
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Inflation and Taxation as Influences
On the Housing Market

Inflation and a favorable tax treatment combine to give homeowners advantages over other forms of investment and, as inflation accelerates, the treatment becomes more important.
ment occurs in five different ways:
deductible from taxable income.

This favorable treat-

First, mortgage interest rates are

Second, in our pro.gressive income tax

structure, the deductible mortgage interest becomes even more important

as inflation pushes individuals into successively higher marginal income
brackets, a phenomena called bracket creep.

Third, capital gains real-

ized from the sale of a·home are not taxed if they are reinvested in another homer in addition, people over fifty-five can receive a one-time
capital gain of up to $100,000 from a home sale.

Fourth, although a home

as an investment receives no direct payback such as interest or dividends,
it does provide certain services referred to as "imputed rent 11 or the
monthly value the house gives the occupants if i t were rented.

Fifth, be-

cause of the tax structure regarding depreciation, corporations are penalized with higher tax bills resulting from the failure to recognize capital
replacements at inflated prices while homeowners are not. 1
Not all of inflation's effects on housing are positive.
The
combination of high nominal interest rates plus the rapid increase
in home prices has greatly increased the monthly .mortgage payment,
creating a potential cash flow problem
. Over time the burden imposed by the fixed mortgage payment diminishes • .
2

lHein and Lamb, "Home Costs So Much, 11 12-14
2Browne, "From Boom to Bust," 38

I.
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Just as inflation and tax structure combine to make homes more

attractive, so the opposite is true in a stable or deflationary climate. 1
If, then, the inflationary expectation is reduced or eliminated, mortgage
rates decline and three of the five ways that home purchases are advantaged in an environment of inflation are eliminated leaving only mortgage

interest rates and imputed rent as advantages.
For existing homes, prices have fallen short of inflation
in general during the past two years, especially when account is
taken of the support to prices lent by concessionary financing arrangements.
Such declines in relative prices of homes have, however,
only partially offset earlier increases.
Moreover, even if fundamental forces were working to lower home
prices, the deflationary process might be disrupted by short-run instability in the market.
Falling prices could well generate expectations of further declines, and the spector of capital losses would
discourage potential homebuyers.
Difficulties in obtaining mortgages
related to the increased risk of default would further damage activity.2

Statistics

The national statistics presented in this report were obtained from
Federal Reserve Bulletins and crosschecked from Standard and Poor's Statistical Service.

Local figures were obtained from Minot Multiple Listing

Service.

Average Mortgage Interest Rate (Existing Homes)

Table 1 lists the average mortgage interest rates of existing homes.
In consulting the reference sources, it is readily noted that interest
1 Ehrbar, "It May Be Time,

n

59

2 James L. Freund, 11 The Housing Market; Recent Developments and
Underlying Trends," Federal Reserve Bulletin 69 (February l983): 6l-69

-17-

TABLE 2
NUMBER OF EXISTING HOMES SOLD (NATIONALLY)
(IN THOUSANDS)l

1979
1980
1981
1982

JAN
3710
3210
2580
1860

FEB
3620
2990
2560
1950

MAR
3650
2750
2490
1990

APR
3760
2420
2610
1910

MAY
3860
2310
2500
1900

JUN
3560
2480
2680
1980

JUL
3750
2920
2450
1890

AUG
3790
2970
2240
1820

SEP
3900
3280
2070
1840

OCT
3840
3120
1930
1930

NOV
3450
2960
1900
2120

DEC
3350
2910
1940
2180

Average Price of Existing Homes Sold (Nationally)

The average monthly price of existing homes sold nationally is listed
by month in Table 3.

These prices are not adjusted for inflation and indi-

cate a general rise in home prices during the four years in question.

In

all four of the years surveyed, the average price dropped in September and

,,

October, an indication that sellers are more inclined to accept reductions

'
'

I

directly after the summer months in order to sell their homes rather than to
keep them on the market longer.

In three out of the five years, prices drop-

ped or remained the same in February and July, and in two of the years, prices
either dropped or remained the same in August and December.

Only in March,

June and Novemeber did prices decline in one of the four years.

TABLE 3
AVERAGE PRICE OF EXISTING HOMES SOLD ~NATIONALLY)
(IN THOUSANDS OF DOLLARS)

1979
1980
1981
1982

JAN
59.8
68.2
76.1
79.8

FEB
59.5
69.4
75.7
78.8

MAR
61. 8
69.4
76.2
79.1

APR
62.5
70.6
78.6
79. 4

MAY
64.2
71. 2
80.3
80.6

JUN
66.1
75.7
79.9
82.3

JUL
66.7
75.7
79.6
82.0

AUG
66.3
76.2
80.5
82.0

SEP
66.1
75.5
79.1
80.0

11

OCT
65.2
73.4
76.6
79.3

NOV
64.6
74.9
77. 5
80.4

l Domestic Nonfinancial Statistic - Housing and Construction,"
Federal Reserve Bulletin vols 64-69 (monthly): A50
211

Domestic Statistics,

11

Federal Reseve Bulletin A50

DEC
65.2
74.0
78.6
80.2

j',
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Consumer Price Indexes

Consumer price indexes (CPis} for the four years are the subject of
Table 4.

The CPis are based on the index of 1967

=

100.0.

The index is

used in Chapter III to adjust national and local home prices to account for

inflation.

TABLE 4
COST OF LIVING INDEX
(ALL ITEMS) 1

1979
1980
1981
1982

JAN
204.7
233.2
260.5
282.5

FEB
207.1
236.4
263. 2
283.4

MAR
209.1
239.8
265.2
283.1

APR
211. 5
242.5
266.8
284.3

MAY
214 .1
244.9
269.0
287.1

JUN
216.6
247.6
271.3
290.6

JUL
218.9
247.8
274.4
292.2

AUG
221.1
249.4
276. 5
292.8

SEP
223.4
251. 7
279. 3
293.3

OCT
225.4
253.9
279.9
294.1

NOV
227.5
256.2
280.7
293.6

DEC
229.9
258.4
281. 5
292.4

Number of Existing Homes Sold (Locally)

Table 5 lists by month the number of existing homes sold in the Minot
area.

They are not seasonally adjusted as are the national figures.

These

local statistics as well as the average price of existing homes sold locally
were obtained from Minot Multiple Listing Service.

TABLE 5
NUMBER OF EXISTING HOMES SOLD (LOCALLY) 2

1979
1980
1981
1982

JAN
34
45
41
22

FEB
42
35
22
32

MAR
55
35
52
25

APR

so
52
- 55
33

MAY
73
44
52
36

JUN
70
43
55
57

JUL
62
49
57
38

AUG
57
70
32
37

SEP
58
49
33
38

OCT
67
51
37
25

NOV
47
28
24
25

DEC
40
29
15
32

1 standard and Poor 1 s Statistical Service, pl2
2 Michael T. McEown, Executive Officer, Minot Multiple Listing Service, P.O. Box 1807, Minot ND 58701

'~
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Average Price of Existing Homes Sold (Locally)

The local average price of existing homes sold per month is the subject of Table 6.

There is a great fluctuation in the prices and they seem

not to correlate significantly with national prices.

TABLE 6
AVERAGE PRICE OF EXISTING HOMES SOLD (LOCALLY)
(IN THOUSANDS OF DOLLARS)

1979
1980
1981
1982

JAN
48.91
48.29
40.42
57.70

FEB
42.71
41.65
49.60
54.16

MAR
43.30
45.98
48.02
51.44

APR
47.23
45.82
46.73
52.98

MAY
45.30
43.02
51. so
62. 96

JUN
47.90
45.99
55.85
51. 99

JUL
46.92
47.05
55.67
50.78

AUG
42.69
51. 70
49.39
52.28

SEP
51.35
50.24
53.87
55.35

OCT
42.10
47.84
46.47
48.52

NOV
45.08
44.97
45.03
49.67

DEC
39.79
48.58
42.70
47.94

!: ;
'
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Minot Realtor Opinion Survey
I

At the beginning of 1979, an opinion poll concerning a variety of
aspects of the housing industry in Minot was taken.

As previously discussed,

'"
'I;

,,

'·i
I

the methods employed in gathering samples, the small number of returns, and

the non-adherence to the instructions render the survey invalid as a statistical tool.

However, the questions did provoke thought and stimulated

several discussions with respondents concerning the subject matter.

The

survey is reproduced in whole as Appendix A.
Question one of the survey concerned demographics of population profile and its effect on volume and prices.

Given the premise that if the birth

rate remains steady, the U.S. population will level off and begin to decline,
respondents were asked how that situation would ~£feet volw:ne and prices of
units sold in Minot.

Most of them agree that about the same or slightly more

lMcEown, Minot Multiple Listing Service

'
I

:
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homes would be sold and that prices would increase slowly to sharply.
Since the underlying demand for housing would be sharply reduced under
this assumption, both volume and prices should be curtailed. 1
Some economists have seen that in larger metropolitan areas, home
buyers are purchasing multiple owner dwellings rather than single owner
dwellings at an increasing rate.2
would affect the Minot area.

Realtors were asked how that trend

From their answers to question two, they

appeared to agree that there would be a moderate shift to multiple

,.,:·1

owner dwellings.

i•j,

I

Although recent studies have shown that the size of the family
unit is shrinking as well as the size of homes purcheased,3 realtors in
Minot believed that in the future, new homes would be about the same
size in question four.

From question nine, real-estate agents in Minot

generally agreed that Americans were sacrificing much to own their own
homes and that there was not a shi-ft of values concerning home ownership. 4
At the time of the survey, there were reports of increased flow of
funds out of the mortgage money pool and into other investments, causing
a shortage in mortgage fund availability.5

Realtors were asked about the

future availability and cost or mortgage money in question ten.

lFreund,

11

' "
1,:

They

Recent Developments," 63

2Lawrence O. Houstoun Jr, 11 A Place to Hang Your Hat: Housing In the
Next Decade," Business Horizons 24 (January/February 1981) : 76-81
3wilson, "A Boom That May Never Corne," 80
4seiders, "Recent Developments," 173
5 A threat to housing in the savings runoff," Business Week (May 28,
11

1979), 45

,J
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thought that mortgage money would be available for the majority of qualified home buyers and that the interest rates would level of at slightly
above the then present values.
The most popular answer to question eleven concerning the overall
effects of federal .governmental policies and regulations was that they
helped slightly the sale of homes and influenced somewhat the prices of

homes.

The answers generally agree with the secondary research.I

There

were no general agreements to the answers of the questions in the survey
which were not addressed in this section and no statement of evaluation
may properly be made.

Summary of Chapter II

Secondary research has pointed clearly that higher interest rates,
spurred on by the tight money policy of the FED, reduce home building and
purchasing.

There are also those who believe that high interest rates

cause house prices to decline.

Inflation and tax advantages team up to

give the home owner very favorable economic incentives during inflationary
periods.

Statistics extracted from reliable sources were presented and

are analYzed in the following chapter.

Discussion of the opinion survey

has led to the insights of some realtors in Minot.

During the next chap-

ter, the methodology and analysis of the statistics is presented
1

Hein and Lamb,

11

Home Cost So Much,

11

12-14

CHAPTER III

METHODOLOGY AND ANALYSIS

Adjustments

As has been seen, many economists agree on the inverse causal relationship between interest rates and housing activity and prices.

It is

now incumbent to compare these observations with that of local findings,
determining if the Minot area is as responsive to interest rate changes
'I

as the national aggregate.

The sections of this chapter concern statisti-

' ,i

'
'

cal analysis of the data collected and explained in the previous chapter.
Before analysis may be imposed on the data, however, the statistics must
undergo adjustments.

The first adjustment is that for inflation, followed

by seasonal adjustment to the local number of existing homes sold.

Adjustment of the Average Price of Existing Units
With the Consumer Price Index

The first treatment is that of adjusting the average price of existing homes sold to account for inflation.

First considered was factoring

the average price by the consumer price housing index only.

This was re-

jected because although it would level out home prices, it would not take
into account technological advances in energy efficiencies, home appliances,
etc., which have a price and quality effect on a home.

It also does not

denote the price of the home in relationship to other goods and services,
which, although not viewed as an investment in the same sense as a home,

-22-
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have an effect on disposable income9

For these reasons, it was determined

to adjust the average price of used homes sold by the total consumer price
index using 1967 as a basis.

(1967 CPI= 100.0.)

The CPI was first con-

verted to decimal from its percentage (1.000) and then, divide the average
price of existing housing sold for a particular month.

Example: January

1979 average existing home price equalled 59.8 thousand dollars.

January

1979 CPI equalled 204.7, and 59.8 divided by 2.047 equals 29.21 thousand
dollars.

This method of adjustment is also applied to local average prices.

The final figures are given in Tables 7 and 8.

TABLE 7
ADJUSTED AVERAGE PRICE OF EXISTING UNITS SOLD (NATIONALLY)
I'

1979
1980
1981
1982

JAN
29.21
29.25
29.21
28.25

FEB
28.73
29.36
28.76
27. 81

MAR
29.56
28.94
28.73
27. 94

APR
29.55
29.11
29.46
27. 92

MAY
29.99
29.07
29.85
28. 07

JUN
30.52
30.57
29.45
28.32

JUL
30.47
30.52
29. 01
28.06

AUG
29.99
30.55
29.11
28.01

SEP
29.59
30.00
28.32
27.28

OCT
28.93
28.91
27.37
26.96

NOV
28.40
29.23
27.61
27.38

DEC
28.36
28.64
27.92
27.43

NOV
19.78
17.55
16.04
16.92

DEC
17.37
18.80
15.17
16.40

TABLE 8
ADJUSTED AVERAGE PRICE OF EXISTING UNITS SOLD (LOCALLY)
I

1979
1980
1981
1982

JAN
23.89
20.71
15.51
20.42

FEB
20.62
17.62
18.84
19.18

MAR
20.76
19.17
18.11
18.17

APR
22.33
18.89
17.51
18. 64

MAY
21.16
17.56
19.15
21. 93

JUN
22.12
18.58
20.58
17.89

JUL
21.43
18.99
20.40
17.38

AUG
19.31
20.73
17 .86
17.86

SEP
22.98
19.59
19.29
18.87

OCT
18. 68
18.84
16.60
16.50

,,

!,

'

I

As is readily seen when comparing national and local adjusted average
prices, the national prices are significantly and consistently higher in
price than local by about five to thirteen thousand dollars.

Also, local

average prices seem to change more radically from month to month than do the
national.

This latter difference is probably a function of the small repre-

sentatiOn in number of homes sold locally as opposed to the national figures.

'
'
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Seasonal Adjustment of the Total Number of
Homes Sold Locally

The national statistics on the number of homes sold monthly reflect
seasonal adjustrnentso

Those obtained locally do not and therefore require

adjustment to fairly cbmpare with national figures~

Minot has severe win-

ters limiting effective time available for home evaluation and buying.

Additionally, the influence of military members and civitians employed by
Minot Air Force Base may not be ignored since most personnel transfers

occur during the summer months~

The seasonal adjustment procedures out-

lined by textual statistics 1 are displayed in Table 9.

TABLE 9
SEASONAL ADJUSTMENT PROCEDURES
MON '79 'SO 'Bl '82
JAN
34 45 41 22
42 35 22 32
FEB
MAR
55 35 55 33
APR
50 52 55 33
MAY
73 44 52 36
JUN
70 43 55 57
JUL
62 49 57 38
AUG
57 70 32 37
SEP
58 49 33 38
67 51 37 25
OCT
47 28 24 25
NOV
40 29 15 32
DEC
TOTAL

TOTAL AVERAGE i-515= Xl2=
142
35.50 .0689 .8268
32.75 . 0636 .7632
131
167
41. 75 .0811 .9732
47.50 .0922 1.1064
190
205
51. 25 .0995 1.1940
225
56.25 .1092 1. 3104
206
51.50 .1000 1. 2000
196
49.00 .0951 1.1412
44.50 .0864 1. 0368
178
180
45.00 .0874 1.0488
31.00 .0602 . 7224
124
29.00 .0563 .6756
116
--515.00 .9999

'79
41.12
55.03
56.51
45.19
61.14
53.42
51.67
49.95
55.94
63.88
65.06
59.21

'SO
54.43
45.86
35. 96
47.00
36.85
32.81
40.83
61.34
47.26
48.63
38.76
42.92

'81
49.59
28.82
53.43
49.71
43.55
41.97
47.50
28.04
31.83
35.29
33.22
22.20

'82
26.61
41.93
25.69
29.83
30.15
43. 50
31.67
32.42
36.65
23.84
34.61
47.37

The first step is to establish the average number of homes sold for
each month during the four years.

This is located under column 6 as AVERAGE.

The averages are then totaled and the total (515) is divided into each monthly

lstephen P. Shao, Statistics for Business and Economics,
Ohio: Charles E. Merrill Publishing Company, 1976): 612-614

(Columbus,

i-.

i

!'I
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average to obtain the fractional numbers of column 7.

These numbers are

then multiplied by twelve to reach the monthly adjusting factors in column
8.

Each month's total is then altered by a division of the monthly total

total by the appropriate adjusting factor and then rounded to a complete
whole number and set forth in Table 10.

TABLE 10
SEASONALLY ADJUSTED TOTAL NUMBER OF HOMES SOLD LOCALLY

1979
1980
1981
1982

JAN
41
54
50
27

FEB
55
46
29
42

MAR
56
36
53
26

APR
45
47
50
30

MAY
61
37
44
30

JUN
53
33
42
43

JUL
52
41
47
32

AUG
50
61
28
32

SEP
56
47
32
37

OCT
64
49
35
24

NOV
65
39
33
35

DEC
59
43
22
47

Scatter Diagrams

The next analysis is a visual presentation of the data in the form of
scatter diagrams comparing interest rates (on the X axis} with dependent
values (on the Y axis).

These dependent variables consist of the number
1:'

and adjusted average price of homes sold nationally, and the adjusted number
and average price of homes sold locally.

Number of Existing Homes Sold Nationally Verses
Mortgage Interest Rates (Scatter Diagram)

A casual glance at Table 11 reveals a close inverse relationship of
houses sold with interest rates.

The diagram seems to widen from the thir-

teenth to the fifteenth percentage points.

This may be a function of

ascending vice descending rates, or differences in economic climate from
year to year.

I
I

-~
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Adjusted Average Price of Existing Homes Sold Nationally

, Verses Mortgage Interest Rates (_Scatter Diagram)

Although a general inverse correlation is noted from Table 12, it is
neither close nor evenly patterned throughout.

There is some clustering

around the fifteen to fifteen-point-five percentage points on the X axis,
but that may be a function of more samples from that area than from other
interest rate percentages.

Seasonally Adjusted Number of Existing Homes Sold Locally
Verses Mortgage Interest Rates (Scatter Diagram)
I I,

Another basically negative relationship is observed from local number of existing homes sold and interest rates in Table 13.

The pattern is

significantly wider than that of national statistics and is evidence that
local changes in volume sold are not as attached to interest rate changes
as are national figures, even after seasonal adjustments are made.

This

difference is probably caused by the small number of samples taken at the
local level and available for analysis.

Assuming larger samples of local

statistics, the pattern would inevitably approach along the regression line
of the national pattern.

Adjusted Average Price of Existing Homes Sold Locally
Verses Mortgage Interest Rates (Scatter Diagram)

A good negative pattern is observed through the thirteen-point-five
percentage rate in Table 14.

Then, the pattern reverses somewhat and ap-

pears, on the whole, as being curvi~linear.

A curvi-linear pattern belies

,,

'
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the premise that higher interest rates lower home prices.
tern does not conform to the national profile.

The local pat-

A possible explanation is

that many of those homes which sold during the high interest rate period
were those luxury houses which only the affluent could afford, the middle
class being shut-out for reasons previously explained.
real-estate agents around the country, noting soberly that the
ever-so-humble variety of housing is down in the recessionary doldrums,
agree that palatial pads are selling as if hundreds of thousands (and
often millions) of dollars were just a few nickels and dimes.
It's true that sales of luxury housing aren't enough to keep the
real-estate industry riding high. According to the national Association of Realtors, a trade organization, housing priced at $200,000 or
more accounted for only 1.5% of the 3.7 million homes sold in the U.S.
last year; in dollar volume, the luxury category's share of last year's
$237.6 billion in home sales was 6.5%.1
Thus, if several of those high-priced homes were bought while interest
rates were high and fewer homes were purchased, the curve could have been
skewed as in the scatter diagram.

Linear Regression

Having seen that the patterns of the scatter diagrams for the most
part form a negative linear relationship, it is now appropriate to discover statistically how strong that relationship is.

The first calculaThe formula 2

tions concern the determination of the line of regression.
for the line is Y =a+ b:X:,

where "X 11 equals the mortgage interest rate,

"a" equals the point on the "Y" axis when "X 11 equals zero,

11

b" equals the

slope of the line, and "Y" as the interchangeable dependent variable.
1 Jarnes S. Carberry, "In the Midst of Slump, Luxury-Home Sales Are
Doing Just Fine," Wall Street Journal (June 22, 1980): 1
2 shao, Statistics for Business and Economics, 655
''
! (

''

! '
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11

The dependent value

Y11 appears in the different diagrams and formulae

as the following symbols:
Y
Z
yl
zl

Total Number of Existing Homes Sold Nationally
Adjusted Average Price of Existing Homes Sold Nationally
Seasonally Adjusted Total Number of Existing Homes Sold Locally
Adjusted Average Price of Existing Homes Sold Locally

In order to determine the line of regression, we calculate

11

b"

n:;;_(XY) - !X<:i..Y
n~x2 - (>-X) 2

and "a"= Y - bX.

The line of regression tells us how a change in the

interest rate affects the number or cost of homes sold.
Next the standard deviation along the line is calculated as SXY

,/:,,y2 - a[Y

-

b~XY

'i"

n
This formula tells us the extent of the range above and blow the regression line in which the majority, or sixty-eight percent, of the number

and/or cost of homes sold will occur for any given interest ,rate.
Finally, the coefficient of correlation and determination are calculated as rXY
nl(XY)
,/(nLX2 -

-

(}:X) (J.Y)

(,:X)2) (n'u2 -

(l:Y)2)

and r2xy by squaring the result.

These formulae measure the degree of

closeness between the dependent and independent variables.
Before any of these formulae may be used, however, the samples are
required to be multiplied, squared and summed.

These preliminary functions

are accomplished in Table 15.

I

,'

I, ,,

!!,,
!I
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Preliminary Functions for Statistical Formulae
yl(2)
y (2)
z1(2)
yl
zl
X (2)
y
z (2)
Mon
X
z
Jan 10.08 3710 29.21 41 23.8925 101.6064 13764100 853.2241 1681 570.8516
Feb 10.14 3620 28. 73 55 20.6205 102.8196 13104400 825.4129 3025 425.2050
Mar 10.22 3650 29.56 56 20.7551 104.4484 13322500 873.7936 3136 430.7742
Apr 10.29 3760 29.55 45 22.3300 105.8841 14137600 873.2025 2025 498. 6289
1 May 10.35 3860 29.99 61 21.1574 107.1225 14899600 899.4001 3721 447.6356
9 Jun 10.46 3560 30.52 53 22.1154 109. 4116 12673600 931.4704 2809 489. 0909
7 Jul 10.67 3750 30.47 52 21.4344 113.8489 14062500 928.4209 2704 459.4335
9 Aug 10.88 3790 29.99 50 19. 3071 118.3744 14364100 899.4001 2500 372.7641
Sep 10.94 3900 29.59 56 22.9839 119. 6836 15210000 875.5681 3136 528. 2597
Oct 11.01 3870 28.93 64 18.6792 121. 2201 14976900 836. 9449 4096 348.9125
Nov 11. 23 3450 28.40 65 19.7838 126.1129 11902500 806.5600 4225 391. 3987
Dec 11. 59 3350 28.36 59 17.3747 134. 3281 11222500 804.2896 3481 301.8792
Jan 11. 78 3210 29.25 54 20. 7075 138. 7684 10304100 855.5625 2916 428.8025
Feb 12.30 2990 29.36 46 17.6168 151. 2900 8940100 862.0096 2116 310.3499
Mar 12.56 2750 28.94 36 19.1731 157.7536 7562500 837.5236 1296 367.6063
Apr 13. 21 2420 29.11 47 18.8936 174.5041 5856400 847.3921 2209 356.9684
1 May 13. 74 2310 29.07 37 17.5643 188.7876 5336100 845.0649 1369 308. 5051
9 Jun 12.88 2480 30.57 33 18.5751 165.8944 6150400 934.5249 1089 345.0351
8 Jul 12.23 2920 30.52 41 18.9859 149.5729 8526400 931.4704 1681 360.4635
0 Aug 11.89 2970 30.55 61 20. 7281 141. 3721 8820900 933.3025 3721 429.6561
Sep 12.00 3280 30.00 47 19.5868 144.0000 10758400 900.0000 2209 398.3490
Oct 12.31 3120 28.91 49 18.8413 151. 5361 9734400 835.7881 2401 354.9937
Nov 12.85 2960 29.23 39 17. 5511 165.1226 8761600 853.3929 1521 308.0422
Dec 13.15 2910 28.64 43 18.7995 172.9226 8468100 820. 2496 1849 353.4225
Jan 13. 24 2580 29.21 50 15.5144 175.2976 6656400 853.2241 2500 240.6965
Feb 13. 73 2560 28.76 29 18 .8431 188.5129 6553600 827.1376 841 355.0619
Mar 13. 97 2490 28.73 53 18.1075 195.1609 6200100 825.4129 2809 327.8803
Apr 13. 99 2610 29.46 50 17.5146 195.7201 6812100 867.8916 2500 306.7618
1 May 14.19 2500 29.85 44 19.1457 201. 3561 6250000 891.0225 1936 366.5588
9 Jun 14.40 2680 29.45 42 20.5846 207.3600 7182400 867. 3025 1764 423.7255
8 Jul 14. 77 2450 29.01 47 20.3976 218.1529 6002500 841. 5801 2209 416.0619
1 Aug 15.03 2240 29.11 28 17.8608 225.9009 5017600 847.3921 784 319.0067
Sep 15.38 2070 28.32 32 19.2864 236.5444 4284900 802.0224 1024 371. 9664
Oct 15.47 1930 27.37 35 16.6031 239.3209 3724900 749.1169 1225 275.6620
Nov 15.80 1900 27.61 33 16. 0413 249.6400 3610000 762.3121 1089 257.3241
Dec 15.50 1940 27.92 22 15.1673 240.2500 3763600 779.5284 484 230.0475
Jan 15.37 1860 28. 25 27 20.4230 236.2369 3459600 798.0625 729 417.0993
Feb 15.22 1950 27.81 42 19.1778 231. 6484 3802500 773. 3961 1764 367.7866
Mar 15.07 1990 27.94 26 18.1688 227 .1049 3960100 780.6436 676 330.1069
Apr 15.39 1910 27.92 30 18.6352 236.8521 3648100 779.5264 900 34 7. 27 23
1 May 15.57 1900 28.07 30 21. 9303 242.4249 3610000 787.9249 900 480.9397
9 Jun 15.01 1980 28.32 43 17.8923 225.3001 3920400 802.0224 1849 320.1341
8 Jul 14. 96 1890 28.06 32 17.3775 223.8016 3572100 787.3636 1024 301. 9769
2 Aug 15.03 1820 28.01 32 17.8552 225.9009 3312400 784.5601 1024 318.8079
Sep 14.71 1840 27.28 37 18. 8711 216.3841 3385600 744.1984 1369 356.1196
Oct 14.37 1930 26.96 24 16.4978 206. 4969 3724900 726.8416 576 272.1771
Nov 13. 74 2120 27. 38 35 16.9172 188.7876 4494400 749.6644 1225 286.1928
Dec 13.44 2180 27.43 47 16.3953 180.6336 4752400 752.4049 2209 268.8075
TOTAL 632.11
1385. 68
912.6650
374560300
94316
129910
2060
8481.1737
40035.5204
17545.2020
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Preliminary Functions for Statistical Formulae
XYl
XY
Mon
xz
xz 1
Jan 37396. 8 294.4368 413.28 240.8364
Feb 36706.8 291. 3222 557.70 209.0919
Mar 37303. 0 302.1032 572.32 212.1171
Apr 38999.1 304.0695 463.05 229. 7757
1 May 39951. 0 310.3965 631. 35 218. 9791
9 Jun 37237.6 319.2392 554.38 231. 3271
7 Jul 40012.5 325.1149 554.84 228.7051
9 Aug 41235.2 326.2912 544.00 210. 0613
Sep 42666.0 323.7146 612.64 251. 4439
Oct 42608.7 318.5193 704. 64 205.6580
Nov 38743.5 318.9320 729.95 221.1721
Dec 38826.5 328.6924 683.81 201. 3728
Jan 37813. 8 344.5650 636.12 243.9344
Feb 36777. 0 361.1280 565.80 216. 6866
Mar 34540.0 363.4864 452.16 240.8141
Apr 31968.2 384.5431 620.87 249.5845
1 May 31739.4 399.4218 508.38 241. 3335
9 Jun 31942.4 393.7416 425.04 244.5384
8 Jul 35711. 6 373.2596 501.43 232.1976
0 Aug 35313.3 363.2395 725.29 246. 4571
Sep 39360. 0 360.0000 564.00 235.0416
Oct 38407.2 355.8821 603.19 231. 9364
Nov 38036.0 375.6055 501.15 225.5316
Dec 38266.5 376.6160 565.45 247. 2134
Jan 34159.2 386.7404 662.00 205.4107
Feb 35148.8 394.8748 398.17 258. 7158
Mar 34785.3 401. 3581 740.41 252. 9618
Apr 36513. 9 412.1454 699.50 245.0293
1 May 35475.0 423.5715 624.36 271.6775
9 Jun 38592.0 424. 0800 604.80 296.4182
8 Jul 36186. 5 428. 4 777 694.19 301. 2726
1 Aug 33667.2 437.5233 420. 84 268.4478
Sep 31836. 6 435.5616 492.16 296.6248
Oct 29857.1 423. 4139 541.45 256.8500
Nov 30020.0 436.2380 521. 40 253.4525
Dec 30070.0 432.7600 341. 00 235.0932
Jan 28588.2 434.2025 414.99 313. 9015
Feb 29679. 0 423.2682 639. 24 291.8861
Mar 29989.3 421. 0558 391. 82 273.8038
Apr 29394.9 429.6888 461. 70 286.7957
1 May 29583.0 437.0499 467.10 341. 4548
9 Jun 29719. 8 425. 0832 645.43 268. 5634
8 Jul 28274.4 419. 7776 478.72 267.6688
2 Aug 27354.6 420.9903 480.96 268.3637
Sep 27066. 4 401. 2888 544.27 277.5939
Oct 27734.1 387.4152 344.88 243.1002
Nov 29128.2 376.2012 480.90 232.4423
Dec 29299.2 368.6592 631. 68 220. 3528
TOTAL
18195.7458
11943.6909
1653685.4
26412.81

Summary of Totals and Averages
X

632.11 TOTAL
13 .16896 AVERAGE

y

129910 TOTAL
2706.4583 AVERAGE

z

1385. 68 TOTAL
28.8683 AVERAGE

yl

2060 TOTAL
42.916667 AVERAGE

zl

912.6650 TOTAL
19.0139 AVERAGE

x<2)

8481.1737 TOTAL

y (2)

374560300 TOTAL

z(2)

40035.5204 TOTAL

yl(2)

94316 TOTAL

zl(2)

17 545. 2020 TOTAL

XY

1653685.4 TOTAL

xz

18195.7458 TOTAL

xyl

26412.81 TOTAL

xzl

11943.6909 TOTAL

'!

.i
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Total Number of Existing Homes Sold Nationally
Verses Mortgage Interest Rates (Calculations)

Solve for "b 11

"bll

(48) (1653685.4) (48) (8481.1737) -

(632.11) (129910)
(632.11)2

-363.7869

As interest rates increase one percentage point, a drop in sales of about

364,000 homes should occur.

The line of regression is drawn on the scat-

ter diagram, Table 11.

Solve for "a 11
i!

"a"= 2706.4583 -

(-363.7869) (13.16896)

= 7497.154

If mortgage money were lent at zero percent, about seven and one-half

million homes would allegedly be sold monthly.

This situation cannot

occur since lending institutions must earn usury to stay in business.

Solve for SXY
'j

I

SXY

213.8038.

=J

(374560300) -

(7497.154) (129910) 48

(-363.7869) (1653685.4)

Thus, as mortgage interest rates move repeatedly to the ten

percent level, for example, sixty-eight percent of the time, the number

of homes sold would be from about 3,645,000 to 4,073,000, as noted by the
lines which parenthesize the line of regression.

Solve for r2xy

rXY

(48) (1653685.4) -

v
-.95103.

< (48) (8481.1137) -

r2xy = (-.95103)2

(632.11) (129910)
(632.11) 2i < t48l (37456o3ooi -

= .90445.

,12991oi 2i

Ninety percent of the deviation

I
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along the regression line is explained by normal distribution.

This in-

dicates an extremely close relationship between the two variables.

Adjusted Average Price of Existing Homes Sold Nationally
Verses Mortgage Interest Rates (Calculations)

Solve for "b 11

"b"

=

(48) (18195. 746) - (632.11) (1385.68)
(48) (8481.1737) - (632.11) 2

-.3322707.

A one-per-

centage-point move in the interest rate causes the adjusted average home

price to fluctuate approximately $300.00 adjusted cost.

Solve for

"a"

0

(See Table 12.)

a"

= 28.8683 - (-.3322707) (13.16896)

= 33.259705.

If interest rates

were zero, homes would theoretically average $33,000.00 adjusted price.

Solve for SXZ
sxz = /(40035.5204)
V
.5759195.

(33.249705) (1385.68) 48

(-.3322707) (18195. 746)

Sixty-eight percent of the adjusted average cost would fall in a

bracket of about $500.00 on each side of the regression line.

Solve for r2xz

rxz

(48) (18195.746) v'<<4s) (8481.1737) -

-.7228557.

r2xz = (-.7228557) 2

(632.11) (1385.68)
(632.11)2, <C48l c40035_5204l -

= .5225204.

(1385.68)2)

About fifty percent of the de-

viation away from the regression line is explained.

Other forces combined

exert equal pressure on national adjusted prices as do interest rates.
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Seasonally Adjusted Total Number of Existing Homes Sold Locally
Verses Mortgage Interest Rates (Calculations)

Solve for "b 11

(48) (26412.81) - (632.11) (2060)
(48) (8481.1737) - (632.11)2

-4.5573369.

As interest rates fluctuate one percent, they may effect the sale of four

homes in the Minot area after seasonal adjustments are made~

Solve for

"a"

11

a 11

=

42.916667 -

(-4.5573369) (13.16896)

=

102.93205.

At zero

mortgage interest rates, Minot would be able to sell about one hundred

homes monthly.

This situation again could not exist~

Solve for sxyl

sxyl

7.4415089.

=J

(94326) -

(102.93205) (2060) 48

(-4.5573369) (26412.81)

A deviation of seven is a significant indication that the num-

ber of homes sold locally is not as responsive to interest rates as is the
total number of homes sold nationally.

Examine the standard deviation lines

which bracket the regression line on scatter diagram Table 13 and compare
with Table 11 noting the expanded deviation lines on Table 13.

(48) (26412.81) -

(632.11) (2060)

y((48) (8481.1737) -.742177.

r 2 xYl

=

(-,742177)2

(632.11)2) ((48) (102690) -

=

.5508267.

(2060)2)

Fifty-five percent of the

i

I'

I
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deviations along the regression line is explained~

This indicates that the

numb.er of existing homes sold in Minot is influenced about equally by mortgage rates, after seasonal adjustments are made, as by a combination of

other factors.
Adjusted Average Price of Existing Homes Sold Locally
Verses Mortgage Interest Rates (Calculations)

Solve for "b"

llbll

(48) (11943.691) (48) (8481.1737) -

(632.11) (912.665)
(632.11) 2

.4788754

A change of about $500.00 is theoretically affected by a change of one percentage point in the mortgage interest ratea

This rate exceeds the national

average by $200.00 and is an indication that the average adjusted prices of
homes sold in Minot fluctuate more than the national aggregate.

This is

probably a function of the small sample size and not necessarily an aberation.

Compare the slope of the lines of Table 12 and 14.

Solve for

"a"

11

a 11

=

19.0139 -

(-.4788754) (13.16896)

=

25.320191.

An average price

of twenty-five thousand 1967 dollars would be paid for existing homes in
Minot if it were possible that interest rates dipped to zero.

Solve for sxzl
sxz 1

1.8021381.

(17545.202) -

(25.320191) (912.665) 48

(-.4788754) (11943.691)

Sixty-eight percent of the coordinates fall within $1,800.00

Iii

II

I,!'
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deviations along the regression line is explained.

This indicates that the

number of existing homes sold in Minot is influenced about equally by mort-

gage rates, after seasonal adjustments are made, as by a combination of
other factors.

Adjusted Average Price of Existing Homes Sold Locally
Verses Mortgage Interest Rates (Calculations)

Solve for "b"

"b"

(48) (11943.691) (48) (8481.1737) -

(632.11) (912.665)
(632.11) 2

=

.4788754

A change of about $500.00 is theoretically affected by a change of one per-

centage point in the mortgage interest rate~

This rate exceeds the national

average by $200.00 and is an indication that the average adjusted prices of
homes sold in Minot fluctuate more than the national aggregate.

This is

probably a function of the small sample size and not necessarily an aberation.

Compare the slope of the lines of Table 12 and 14.

Solve for

"a"

11

a"

=

19.0139 -

(-.4788754) (13.16896)

=

25.320191.

An average price

'i:
,,

of twenty-five thousand 1967 dollars would be paid for existing homes in

I

Minot if it were possible that interest rates dipped to zero.

Solve for sxzl

sxz 1

1.8021381.

(17545.202) -

(25.320191) (912.665) 48

(-.4788754) (11943.691)

Sixty-eight percent of the coordinates fall within $1,800.00

=
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above and below the regression line.
by over three times.

This exceeds the national average

Compare the standard deviation brackets of each

Table 12 and 14.

Solve for r2xzl

(48) (11943.691) -

(632.11) (912.665)

((48) (8481.1737) -. 0076947.

r2xzl

(632.11)2) ((48) (17545.202) -

= (-. 0076947) 2

.0000592.

(912.665)2)

There is no significant

correlation between adjusted average prices of local existing homes sold
and monthly mortgage interest rates.

Summary of Chapter III

Preparation of the statistics for analysis was the firSt section of
this chapter.

Both national and local average home prices were adjusted

for inflation by applying the Consumer Price Index.

The local monthly num-

ber of existing homes sold was then adjusted for seasonal fluctuations to
conform with the national statistics.

Scatter diagrams were then constructed

to show the relationships visually of average mortgage interest rates to four
dependent variables, those of existing number of homes sold nationally and
locally and national and local average prices of existing homes sold.

Sta-

tistical formulae were then applied to determine the line of regression, the
standard deviation, and the coefficient of determination for each of the four
relationships.

These final calculations allow fair comparisons of local

statistics to national statistics and to confirm or reject the opinions of
experts on the subject.

The next chapter concludes these findings, details

additional areas for study and summarizes this report.

CHAPTER IV

CONCLUSIONS, IMPLICATIONS FOR FURTHER STUDY, AND SUMMARY

Conclusions

Secondary research indicates strong opinions about the effect of
interest rates on the housing market.

In all of the articles reviewed,

there were no dissenting views to the premise that high interest rates
cause lower housing activity.

This premise is also supported by linear

regression of the total number of existing homes sold nationally and mortgage interest rates.

The visual analysis gives credence to the strong

inverse correlation of the two variables.

The small standard deviation

and the extremely high coefficient of determination (.90) attest to the
closeness of the two factors.

The evidence supporting the premise on a

national scale is extremely potent.
The premise of an inverse relationship between the average price of
existing homes sold and mortgage interest rates is not as widely supported
and there were some opposing views which surfaced during secondary research.

The visual and mathematical analysis of national figures generally

agree to the negative relationship.

The standard deviation and the de-

termination coefficient (.50) do not support a strong correlation although
they do not negate the premise.
On the local level, the story is much different.

The number of homes

sold generally follow a negative pattern with interest rates, but the scattering is wide as testified through a generous standard deviation.
-40-

Even
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after seasonal fluctuations are smoothed by adjustment procedures, only
about fifty-five percent of the deviations are explained.

The season-

ally adjusted nu,uber of existing houses sold in Minot is then dependent
upon other factors to a slightly lesser degree than upon interest rates,
lending credence to the premise that interest rates are an important how-

ever not overwhelming ingredient to housing activity at the local level~
There is some influence, but not nearly as important as was shown on a

The statistics concerning adjusted average price of existing homes
sold locally and mortgage interest rates find an almost non-existing re-

lationship.
linear.

The visual analysis sees the correlation as practically curvi-

A comparison of local to national charts (Tables 12 and 14) re-

veals several differences.

The most notable of these is the consistently

lower average price of local units.

Another important difference is the

wide fluctuation in prices from month to month in local figures as opposed
to national homes sold.

Next, the slope of the line is steeper in the

local diagram as compared with the national.
-.48 for local.)

(National slope is -.33 vice

The standard deviation for local statistics is over three

times that of national prices, .575 for national and 1.802 for local.

Fin-

ally, the coefficient of determination shows extremely little correlation
between local prices and mortgage interest rates.
Minot is found to be not typical of the nation in existing homes sold
compared with mortgage interest rates.

Some of the elements which sets

Minot apart will be discussed in the next section.

I

j

i'

:1
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11

Implications for Further Research

The areas for further research center around the differences be-

tween the statistical data of Minot, the national aggregate, and the possibilities of correlated data with like corrununities.

The most obvious

causes of the disparities between the data and the likelihood of correlations are included in this section.

There may be other areas which war-

rent additional emphasis and are not included but were omitted uninten-

tionally.

I

!'1

Local Average Prices Verses
National Average Prices

There is a firm disparity between local average prices of existing

homes sold and the national aggregate.

Both before and after CPI adjust-

ment, the national average price exceeds the local average price by almost

ten thousand dollars.

Since building materials are not produced in North

Dakota and must be transported to this state, the basic cost of the materials is higher and would not explain the price difference.

Building lots

may be less expensive in the local area and could account for some of the

difference in price.

I

This particular area of building lot price comparison

of local-to-national and local-to-other communities should be pursued.

Minot Air Force Base as a Housing Input

The substantial number of military who both rent and purchase homes
in Minot is a factor in both the number and prices of homes sold.

The ef-

fect of this neighboring influence should be explored both for its positive

'::
',:i

I
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and negative effects.

It is suspected that the military contributes

significantly to housing in Minot in a positive way8

Minot as a Farm Center

Minot acts also as a purchasing center for farmers in the western
part of North Dakota.

Although this may not contribute directly to the

housing market, it does indirectly affect home purchasing, and this influence warrents further study.

Minot and Grand Forks as Sister Cities

There are some similarities between the cities of Minot and Grand
Forks which merit research and comparison.

higher institutions of learning&

Both of these cities support

Both serve as centers for farm trade.

Both have nearby air force bases whose missions and compositions are also
similar.

It could benefit city planners and realtors of both metropoli-

tan areas to compare and then consolidate statistics for local and national comparison.

Unemployment Differential

North Dakota has one of the lowest unemployment rates in the country.

Comparative rates between local (Ward County) and national show con-

sistently lower local unemployment even when military personnel are not included in the local rates.

A study of these rates, their effect on hou-

sing foreclosures and other related subjects would be worth the effort
ro expose.
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Demand Verses Supply

Another area of study for local and national comparison is the sup-

ply of owned and rented units in view of the estimated demand.

Admittedly

this would require extensive research. but the results may support the
price differential between local and national housing.

New Homes Comparison

This study avoided new construction comparison, local to national,
because of the difficulty of obtaining accurate, adjusted statistics.
With extensive research, however, these statistics may be obtained and
could lead to a valid comparison with national figures.

Population Mobility

There were indications that the american mobile society is respon-

sible for some of the housing activity.

The influence of Minot Air Force

Base on this segment of demand would probably be significant and worthy
of close inspection.

Housing and Oil Activity in Western North Dakota

Another related subject which has caused concern, especially in

Western North Dakota, is that of oil exploration boom and subsequent decline.

Although this heavy activity affected the extreme western por-

tion of North Dakota, and specifically the town of Williston, there may
be some influence to the Minot area.

This subject, for its economic,

political, and social influences on Minot housing should be examined.

-45-

Sununary

This study addresses the two premises that interest rates have a
strong inverse relationship to the number of homes sold and their sale
price, and that the local housing market is responsive in that same manner as the national aggregate.

There was overwhelming literary support

for the inverse reaction of housing activity to interest rates and, indeed, the statistical analysis of the premise bore out that support on
a national scale.

The high coefficient of determination (.90) and low

standard deviation were significant indications that the experts were
correct.

On the local level, the statistical indications did not con-

form as readily.

After adjustment for seasonal deviation, there were

still important differences between the coefficients of determination
(.55 verses .90) and the standard deviations.

Secondary research sup-

port for the inverse relationship between mortgage rates and home prices
was not as wide-spread as that for volume sold.

There was, however, sta-

tistcal indication on the national level that this portion of the first
premise was correct, after adjustment for inflation.

The coefficient of

determination of .52 and the reasonable standard deviation reflect the
guarded opinions of experts on a national scale. It is important to note
the local statistics in this regard.

A very high standard deviation and

an extremely low determination coefficient (.00006) render the premise
inoperative on a local basis.

The conclusion must be that the local

housing market is not typical of the national aggregate and is not proven
to conform with the premise that there is a strong inverse relationship
of interest rates to housing activity and prices.

'i

APPENDICES

APPENDIX A

SURVEY OF REALTORS' VIEW OF FUTURE AND PRESENT REAL-ESTATE IN
THE MINOT AREA
''
, I

This questionaire is part of a chosen research study pursuant to a
Master of Business Administration degree.
It is designed to gather
facts and assess general opinions of realtors in the Minot area8 Any
data gathered will be held in strictest confidence and no individual
identification will be madeo Please answer each question as correctly
as possible, but do not include your name or the name of your firm.

1. For several years now, the birth rate in the United States has been
less than that required for population replenishment.
If the birth rate
now holds steady, it is estimated the U.S. population will level off and
then begin to decline in about 20 to 30 years. How do you perceive the
housing market in Minot to be at that time?
(Choose one answer from each
column.)
a.

Much less volume sold

v.

Prices declining sharply

b.

Slightly less volume sold

w.

Prices declining slowly

c.

About the same volume sold

x.

Prices remaining steady

d.

Slightly more volume sold

y.

Prices rising slowly

'i
'

:·1

e.

z.

Much more volume sold

Prices rising sharply

2.
There has been a recent change in larger metropolitan areas from
single owner dwellings (family homes) to multiple owner dwellings (cooperative apartments, condominiums). How will this affect the housing
market profile in Minot during the next 5 to 20 years.

a.

Minot will be unaffected

b. Minot will be slightly affected with a small shift to multiple
owner dwellings
c. Minot will be somewhat affected with a moderate shift to
multiple owner dwellings
d. Minot will be greatly affected with a heavy shift to multiple
owner dwellings
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3. Conservationists, naturalists, environmentalists, and consumerists
are now having a great deal to say about what and how much can be used
in the construction and maintenance of homes. In light of new and proposed legislation dealing with requirements for safe, energy efficient
homes, what do you believe will soon be the cost of new homes in relation to overall inflation.
a.

Costs of new homes will rise much faster than inflation

b.

Costs of new homes will rise only slightly faster than inflation

c.

Costs of new homes will rise at about the inflation rate

d.

Costs of new homes will rise only slightly less than inflation

e.

Costs of new homes will rise much slower than inflation

1j'i

:,,I,
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4. The average American family size has decreased during the recent
past few years. What will be the effect of this on Minot home building?
a.

New homes will be much smaller

b.

New homes will be only slightly smaller

c.

New homes will be about the same size

d.

New homes will be only slightly larger

e.

New homes will be much larger

5. The following are considered factors which have an effect (either
positive or negative) on the volume and prices of domestic homes now
sold. Disregarding the direction of effect of these factors, please
indicate their relative influence on local volume and prices of the Minot

housing market as a whole. Do this by placing a number (1 through 10)
by each item listed--1 being the most influential, 10 being the least.
a.

Cost of materials and labor in new homes

b.

Cost of energy (oil, gas, electricity)

c.

Cost of other consumer products

d.

Federal housing policies and regulations

I';,
:1

e.
f..

~-Federal, local, and state taxes
Governmental financial assistance (FHA. VA. ·Muriicipal Devel-

opment Bonds, etc.)

'
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g.

--~opulation movement

h.

__Consumer expectation of future economic conditions

i.

Home interest rates

j.

Other (please specify)

6.
Please indicate the direction of effect (parallel or inverse) of
each of the following factors to prices and volume of houses sold.
That is, if an increase in the .factor has the opposite effect (decrease) ,
the effect is inverse.
If an increase has the same effect (increase),
the effect is parallel.
VOLUME

PRICE
Cost of materials and labor in new homes

a.

---

b.

----

c.

----Cost

d.

Federal housing policies and regulations
---

e.

- - -Federal,

f.

financial assistance
----Governmental
icipal Development Bonds, etc.)

g.

Population movement
----

h.

- - -Consumer expectation of future economic conditions

i.

j.

Cost of energy (oil, gas, electricity)
of other consumer products

local, and state taxes
(FHA, VA, Mun-

Horne interest rates

---

Other (please specify)
----

7. Now kindly advise your opinion as to the extent that the following
factors influence prices and volume of houses sold.
Please use the scale
provided.
1 Extremely Influential - almost always is affected by a fluctuation
of this factor.
2 Very Influential - is usually affected by a fluctuation of this
factor.
3 Somewhat Influential - is sometimes affected by a fluctuation of
this factor.
4 Weakly Influential - is scarcely affected by a fluctuation of this
factor.

I!
i

!

I,
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5

Not Influential - almost is never affected by a fluctuation of
this factor.
VOLUME

PRICE
Cost of materials and labor in new homes

a.

---

b.

----Cost

c.

---

d.

---

e.

----

f.

---

g.

---

h.

Consumer expectation of future economic conditions
----

i.

----Home

j.

Other (please specify)
---

8.
What do
as a result
mentalists,
(Choose one

of energy

Cost of other consumer products
Federal housing policies and regulations
Federal, local, and state taxes
Government financial assistance (FHA, VA, Municipal Development Bonds, etc.)
Population movement

interest rates

you perceive as the effect or current trends in consumerism
of the efforts of conservationists, naturalists, environetc., on the availability and cost of building materials?
answer from each column.)

a.
Prices of materials will be
much lower

v. Much less natural and much more
synthetic materials will be used

b.
Prices of materials will be
slightly lower

w.
Slightly less natural and slightly more synthetic materials will be
used

c.
Prices of materials will be
remain the same

x. About the same proportions of
natural and synthetic materials will
be used

d.
Prices of materials will be
increase slightly

y.
Slightly more natural and slightly less synthetic materials will be
used

e.
Prices of materials will be
increase sharply

z. Much more natural and much .less
synthetic materials will be used

i
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9.
It is said that the dream of most Americans is to have their own
home. What do you believe concerning this statement?
(Choose one
answer from each colurnno)
a. Americans are finding they
cannot afford their own home and
are settling for something less

x. Americans are rapidly turning
away from the 11 owning you own
home concept

b. Americans are now sacrificing much to own their own home

y. Americans are slowly turning
away from the 11 owning your own
home" concept

c. Americans are having no
difficulty purchasing or affording homes

z. There is not a shift of values
concerning "owning your own home

11

11

10. An article published recently in "Financial World" magazine explained a dismal 1979 outlook for the housing industry caused by the
drainage of money available for mortgages. What is your opinion concerning the availability and cost of mortgage money in the near future?
(Choose one answer from each column.)

a. Mortgage money will be
available for most home purchases

w. Mortgage interest rates will
keep rising

b. Mortgage money will be
slightly restricted but available to the majority of qualified home buyers

x. Mortgage interest rates will
level off at slightly above their
present level

c. Mortgage money will be
somewhat restricted, available
to some of the more qualified
home buyers

y. Mortgage interest rates will
remain at their present level

d. Mortgage money will be
severly restricted and only
available to a few of the most
qualified home buyers

z. Mortgage interest rates will
level off and then decline

11. What do you think are the overall general effects of federal
government policies and regulations to the housing market?
(Choose
one answer from each column.)
a.
Severely hinders the sale
of homes

w. Strongly influences the prices
of houses

,,

Ii
!,!
;'I

!i'i'
:1
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b.
Slightly hinders the sale
of homes

x.
Somewhat influences the prices
of houses

c.
Has no overall effect on
the sale of homes

y.
Slightly influences the prices
of houses

d.
Helps slightly the sale
of homes

z. Has no general effect on the
prices of houses

e.
Helps greatly the sale of
homes

12. In spite of rising interest rates, it appears that home buyers have
not been discouraged from purchasi.ng homeso What do you believe that
conventional interest rates will have to be before a significant curtailment of home purchases will be noticed?

a.

12-14%

b.

15-17%

f.

27-29%

g.

30% or above

C.

18-20%

d.

21-23%

e.

24-26%

13.
If inflation were brought under control to 0.0% and remained there,
what would be the effect on the housing market?
(Keep in mind that many
people purchase homes as a hedge against inflation. Choose one answer
from each column.)
a. Volume of houses sold would
increase sharply

v.

b. Volume of houses sold would
increase slightly

w.
Prices of houses sold would
decrease slightly

c. Volume of houses sold would
not change

x.
Prices of houses sold would
not change

d. Volume of houses sold would
be reduced slightly

y.
Prices of houses sold would
increase slightly

e. Volume of houses sold would
be reduced significantly

z. Prices of houses sold would
increase sharply

Prices of houses sold would
decrease sharply

14. Please indicate the order of importance of the reasons listed below
why home buyers purchase homes. Use a scale of one to eight (1 to 8)
with one being the most important and eight being the least important
reason.

a.

As an investment
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b.

As a result of employment migration

c.

As a place for a good family environment

d.

As a sanctum or place to feel secure, safe, and comfortable

e.

As a status symbol

£.

As a result of "bandwagon" effect or because it is popular

g.

As a hedge against inflation

h.

::

i

'i

!

Other (please specify)

15. In view of all of the above factors and situations, what do you
believe the future of the single American home to be?

,I

APPENDIX B

SUMMARY OF LINEAR REGRESSION FORMULAE

Slope of the Line ("b")
nt(XY) - LX"l;.Y
n]f.x2 - (:i,X) 2

Y Axis Intercept ( 11 a")

"a"

Y -

bX

Standard Deviation of the Regression Line (SXY)
SXY

t y2

- aiY - bfXY
n

Coefficients of Correlation (rXY) and Determination (r2XY)

rXY

ni (XY) (n1f.x2 -

():X) (1Y)
(Z:X) 2) (n'l:.Y2 - (li_Y) 2)

(rXY) 2
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